PHOTORESIST SUPPLY APPARATUS FOR PREVENTING PHOTORESIST LOSS 

THROUGH DRAIN LINE 



BACKGROUND OF THE INVENTION 
5 This application claims priority from Korean Patent Application No. 2003-7871, filed 

on February 7, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference in its entirety. 

1 . Field of the Invention 
10 The present invention relates to an apparatus used in semiconductor device 

fabrication, and more particularly, to a photoresist supply apparatus for a photolithography 
process used in semiconductor device fabrication. 



2. Description of the Related Art 

1 5 Generally, semiconductor device fabrication is a multi-step sequence from wafer 

preparation to semiconductor chip packaging. In detail, semiconductor device fabrication 
includes process steps such as forming thin films on a wafer, ion implantation for injecting 
dopants into the wafer, photolithographic processes for patterning the thin films on the wafer, 
testing semiconductor devices on the wafer, and cutting (dicing) the wafer into individual 

20 chips and then packaging of diced chips. Among the above process steps, in the 

photolithographic process, photoresists are used for pattern formation. The photoresist is 
applied as a thin film on the wafer and is subsequently exposed through mask to light to 
create a photoresist pattern. 

FIG. 1 is a schematic illustration of a conventional photoresist supply apparatus and a 

25 photoresist supply scheme using the apparatus. 

Referring to FIG. 1, a conventional photoresist supply apparatus 101 includes a first 
photoresist bottle 10 and a second photoresist bottle 30. A first photoresist 50 contained in 
the first photoresist bottle 10 is supplied into a photoresist pump 110 via a first photoresist 
supply line 60, a first trap tank 70, and a valve 90, and then dispensed onto a wafer. A 

30 second photoresist 130 contained in the second photoresist bottle 30 is supplied into the 

photoresist pump 110 via a second photoresist supply line 140, a second trap tank 150, and 
the valve 90, and then dispensed onto the wafer. 

A photoresist supply scheme using the above conventional photoresist supply 
apparatus will now be described in detail with reference to FIG. 1 . 
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When the first photoresist 50 is mostly consumed, i.e., the first photoresist bottle 10 is 
almost empty, during supply of the first photoresist 50, a first photoresist sensor 160, which is 
installed near the first trap tank 70, detects the absence of the first photoresist 50 and then 
transmits an electrical signal to the valve 90, thereby connecting the valve 90 to the second 
5 photoresist supply line 140. At this time, a first ON/OFF valve 190 of a first drain line 170 
connected to the first trap tank 70 is closed. Therefore, supply of the first photoresist 50 
through the first photoresist supply line 60 is stopped. It is understood that the first 
photoresist bottle 10 is changed to a new one for successive semiconductor device 
fabrication. 

10 When the first photoresist 50 in the first photoresist bottle 10 is consumed, a 

photoresist supply is carried out using the second photoresist bottle 30 as explained below. 
First, nitrogen is supplied into the second photoresist bottle 30 via a nitrogen supply line 210. 
When the supplied nitrogen pressurizes the second photoresist 130 in the second photoresist 
bottle 30, the second photoresist supply line 140 and the second trap tank 150 are filled with 

15 the second photoresist 130 and residual air is released via a second drain line 230. When the 
supply of the second photoresist 130 containing no air into the second trap tank 150 is 
completed, a second ON/OFF valve 250 is closed. Accordingly, nitrogen supply through the 
nitrogen supply line 210 is stopped. The second photoresist 130 filled in the second trap tank 
150 is supplied into the photoresist pump 110 via the second photoresist supply line 140 and 

20 the valve 90. 

On the other hand, at an initial stage of the supply of the second photoresist 130 into 
the second photoresist supply line 140, air is present in the second photoresist supply line 
140. If the air is incorporated into the second photoresist 130 while the second photoresist 
130 passes through the second photoresist supply line 140, air bubbles can be generated, 

25 thereby adversely affecting a photolithographic process. Therefore, the air in the second 
photoresist supply line 140 must be released via the second drain line 230 and the second 
ON/OFF valve 250. That is, at an initial stage of the supply of the second photoresist 130 
into the second photoresist supply line 140, the second ON/OFF valve 250 is opened so that 
the supply of the second photoresist 130 is carried out, simultaneously with releasing air. 

30 In this way, when the second photoresist 130 is supplied through the second 

photoresist supply line 140 while the second ON/OFF valve 250 is kept open, a large amount 
of the second photoresist 130 is dissipated through the second drain line 230. That is, when a 
used photoresist bottle is changed to a new one, a large amount of a photoresist is wasted 
through the drain line 230. In FIG. 1, a reference numeral 270 denotes a second photoresist 
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sensor detecting the second photoresist in the second trap tank 150. Arrows represented in 
the first photoresist supply line 60 and the second photoresist supply line 140 denote the flow 
of the first photoresist 50 and the second photoresist 130. Arrows represented in the second 
photoresist bottle 30 denote nitrogen flow directions. 

5 

SUMMARY OF THE INVENTION 
The present invention provides a photoresist supply apparatus capable of preventing 
photoresist loss through a drain line when photoresist supply lines are switched. 

According to an aspect of the present invention, a photoresist supply apparatus 
1 0 comprises a photoresist bottle for containing a photoresist; and a trap tank for storing the 
photoresist supplied from the photoresist bottle via a first photoresist supply line. A lower 
photoresist sensor and an upper photoresist sensor are respectively installed near the bottom 
and the top of the trap tank to detect the photoresist in the trap tank. 

A drain line is preferably connected to an upper side of the trap tank to release air. A 
15 photoresist-blocking valve is preferably installed at the drain line, the photoresist-blocking 
valve structured to be opened to release air or closed to prevent photoresist loss according to 
signals detected by the lower photoresist sensor and the upper photoresist sensor. The 
photoresist supply apparatus preferably comprises a photoresist pump for dispensing, onto a 
wafer, the photoresist supplied through a second photoresist supply line connected to a lower 
20 side of the trap tank. 

According to specific embodiments, the photoresist supply apparatus may further 
comprise a bottle change valve installed at the second photoresist supply line connected to the 
lower side of the trap tank. The photoresist supply apparatus may further comprise a nitrogen 
supply line connected to the photoresist bottle, wherein nitrogen is supplied into the 
25 photoresist bottle through the nitrogen supply line to pressurize the photoresist in the 
photoresist bottle, and a button valve is installed at the nitrogen supply line to control 
nitrogen supply. 

When the lower photoresist sensor is in an ON state and the upper photoresist sensor 
is in an ON or OFF state, the photoresist-blocking valve may be closed. When the lower 
30 photoresist sensor is in an OFF state and the upper photoresist sensor is in an OFF state, the 
photoresist-blocking valve may be opened. 

While the photoresist of the trap tank is consumed and photoresist supply into the trap 
tank is carried out, when the lower photoresist sensor is in an ON state and the upper 
photoresist sensor is in an OFF state, the photoresist-blocking valve may be opened. While 
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the photoresist of the trap tank is consumed and photoresist supply into the trap tank is 
carried out, when the lower photoresist sensor is in an ON state and the upper photoresist 
sensor is in an ON state, the photoresist-blocking valve may be closed. 

When sensitivity of the lower photoresist sensor or the upper photoresist sensor is 
5 decreased and one of the lower photoresist sensor and the upper photoresist sensor is in an 
ON state, the photoresist-blocking valve may be closed after a predetermined period. 

According to another aspect of the present invention, a photoresist supply apparatus 
comprises a first photoresist bottle for containing a first photoresist; and a first trap tank for 
storing the first photoresist supplied from the first photoresist bottle via a first photoresist 

10 supply line. A first lower photoresist sensor and a first upper photoresist sensor are 

respectively installed near the bottom and the top of the first trap tank to detect the first 
photoresist in the first trap tank. 

A first drain line preferably is connected to an upper side of the first trap tank to 
release air. A first photoresist-blocking valve is preferably installed at the first drain line, the 

15 first photoresist-blocking valve structured to be opened to release air or closed to prevent 

photoresist loss according to signals detected by the first lower photoresist sensor and the first 
upper photoresist sensor. 

The photoresist supply apparatus comprises, in addition to the first photoresist bottle, 
a second photoresist bottle for containing a second photoresist; and a second trap tank for 

20 storing the second photoresist supplied from the second photoresist bottle via a third 

photoresist supply line. A second lower photoresist sensor and a second upper photoresist 
sensor are respectively installed near the bottom and the top of the second trap tank to detect 
the second photoresist in the second trap tank. 

A second drain line is preferably connected to an upper side of the second trap tank to 

25 release air. A second photoresist-blocking valve is preferably installed at the second drain 
line, the second photoresist-blocking valve structured to be opened to release air or closed to 
prevent photoresist loss according to signals detected by the second lower photoresist sensor 
and the second upper photoresist sensor. The photoresist supply apparatus comprises a 
photoresist pump for dispensing, onto a wafer, one of the first photoresist and the second 

30 photoresist supplied through a second photoresist supply line and a fourth photoresist supply 
line connected to a lower side of the first trap tank and a lower side of the second trap tank, 
respectively. 

According to specific embodiments, the photoresist supply apparatus may further 
comprise a bottle change valve commonly installed at the second photoresist supply line and 
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the fourth photoresist supply line, wherein the bottle change valve allows the photoresist 
pump to be connected to the second photoresist supply line or the fourth photoresist supply 
line according to signals detected by the first lower photoresist sensor and the second lower 
photoresist sensor. 

5 While the photoresist pump is connected to the second photoresist supply line through 

the bottle change valve, when the first lower photoresist sensor is in an ON state and the first 
upper photoresist sensor is in an ON or OFF state, the first photoresist-blocking valve may be 
closed. 

While the photoresist pump is connected to the second photoresist supply line through 
10 the bottle change valve, when the first lower photoresist sensor is in an OFF state and the first 
upper photoresist sensor is in an OFF state, the first photoresist-blocking valve may be 
opened. 

While the first photoresist of the first trap tank is consumed, the photoresist pump is 
connected to the fourth photoresist supply line through the bottle change valve, and supply of 

1 5 the second photoresist into the second trap tank is carried out, when the second lower 

photoresist sensor is in an ON state and the second upper photoresist sensor is in an OFF 
state, the second photoresist-blocking valve may be opened. While the first photoresist of the 
first trap tank is consumed, the photoresist pump is connected to the fourth photoresist supply 
line through the bottle change valve, and supply of the second photoresist into the second trap 

20 tank is carried out, when the second lower photoresist sensor is in an ON state and the second 
upper photoresist sensor is in an ON state, the second photoresist-blocking valve may be 
closed. 

When sensitivity of the first lower photoresist sensor or the first upper photoresist 
sensor is decreased and one of the first lower photoresist sensor and the first upper 
25 photoresist sensor is in an ON state, the first photoresist-blocking valve may be closed after a 
predetermined period. 

When sensitivity of the second lower photoresist sensor or the second upper 
photoresist sensor is decreased and one of the second lower photoresist sensor and the second 
upper photoresist sensor is in an ON state, the second photoresist-blocking valve may be 
30 closed after a predetermined period. 

The photoresist supply apparatus may further comprise a first nitrogen supply line and 
a second nitrogen supply line respectively connected to the first photoresist bottle and the 
second photoresist bottle, wherein nitrogen is supplied into the first photoresist bottle and the 
second photoresist bottle through the first nitrogen supply line and the second nitrogen supply 
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line to pressurize the first photoresist in the first photoresist bottle and the second photoresist 
in the second photoresist bottle, and a first button valve and a second button valve are 
respectively installed at the first nitrogen supply line and the second nitrogen supply line to 
control nitrogen supply. 

Therefore, while the photoresist is supplied into the trap tank, the photoresist-blocking 
valve is opened to release air. After photoresist supply into the trap tank is completed, the 
photoresist-blocking valve is closed to prevent the loss of a large amount of the photoresist 
through the drain line. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other features and advantages of the present invention will become 

more apparent by describing in detail exemplary embodiments thereof with reference to the 

attached drawings in which: 

FIG. 1 is a schematic illustration of a conventional photoresist supply apparatus and a 

photoresist supply scheme using the apparatus; and 

FIG. 2 is a schematic illustration of a photoresist supply apparatus and a photoresist 

supply scheme using the apparatus according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Hereinafter, exemplary embodiments of the present invention will be described in 
detail with reference to the accompanying drawings. However, the present invention is not 
limited to exemplary embodiments as will be described later, and thus, various changes 
thereof may be made within the scope of the present invention. Exemplary embodiments of 
the present invention are provided so that those of ordinary skill in the art can understand the 
present invention. It should be noted that the particular terms and expressions employed and 
the particular structural and operational details disclosed in the detailed description and 
accompanying drawings are for illustrative purposes only and are not intended to in any way 
limit the scope of the invention as described in the appended claims. 

FIG. 2 is a schematic illustration of a photoresist supply apparatus and a photoresist 
supply scheme using the apparatus according to an embodiment of the present invention. 

Referring to FIG. 2, a photoresist supply apparatus 201 includes a first photoresist 
bottle 400 and a second photoresist bottle 420. A first nitrogen supply line 405 is connected 
to the first photoresist bottle 400 and a first button valve 410 is installed at the first nitrogen 

Patent Application 6 Docket No. 9898-340 

Client No. SS- 18601 -US 



supply line 405. A second nitrogen supply line 425 is connected to the second photoresist 
bottle 420 and a second button valve 430 is installed at the second nitrogen supply line 425. 
The first and second button valves 410 and 430 efficiently pressurize a first photoresist 440 
and a second photoresist 620 in the first and second photoresist bottles 400 and 420, 
5 respectively, relative to ON/OFF valves, and help prevent an operator error. 

The first photoresist 440 contained in the first photoresist bottle 400 is introduced into 
a photoresist pump 520 via a first photoresist supply line 460a, a first trap tank 480, a second 
photoresist supply line 460b, and a bottle change valve 500 and then dispensed onto a wafer. 
The second photoresist supply line 460b is connected to a lower side of the first trap tank 
10 480. A first lower photoresist sensor 540 and a first upper photoresist sensor 560 are 

respectively installed near the bottom and the top of the first trap tank 480 to detect the first 
photoresist 440 in the first trap tank 480. A first drain line 580 is connected to an upper side 
of the first trap tank 480. A first photoresist-blocking valve 600 is installed at the first drain 
line 580. 

15 The first lower photoresist sensor 540 serves to convert the presence and absence of 

the first photoresist 440 in the first trap tank 480 into electrical signals. The electrical signals 
are transmitted to the bottle change valve 500 through a main controller (not shown). The 
first upper photoresist sensor 560 serves to convert the presence and absence of the first 
photoresist 440 in the first trap tank 480 into electrical signals. The electrical signals are 

20 transmitted to the first photoresist-blocking valve 600 through the main controller. 

The second photoresist 620 contained in the second photoresist bottle 420 is 
introduced into the photoresist pump 520 via a third photoresist supply line 640a, a second 
trap tank 660, a fourth photoresist supply line 640b, and the bottle change valve 500 and then 
dispensed onto the wafer. The fourth photoresist supply line 640b is connected to a lower 

25 side of the second trap tank 660. A second lower photoresist sensor 680 and a second upper 
photoresist sensor 700 are respectively installed near the bottom and the top of the second 
trap tank 660 to detect the second photoresist 620 in the second trap tank 660. A second 
drain line 720 is connected to an upper side of the second trap tank 660. A second 
photoresist-blocking valve 740 is installed at the second drain line 720. 

30 The second lower photoresist sensor 680 serves to convert the presence and absence 

of the second photoresist 620 in the second trap tank 660 into electrical signals. The 
electrical signals are transmitted to the bottle change valve 500 through the main controller. 
The second upper photoresist sensor 700 serves to convert the presence and absence of the 
second photoresist 620 in the second trap tank 660 into electrical signals. The electrical 

Patent Application 7 Docket No. 9898-340 

Client No. SS-18601-US 



signals are transmitted to the second photoresist-blocking valve 740 through the main 
controller. 

A photoresist supply scheme using a photoresist supply apparatus according to an 
embodiment of the present invention will now be described in detail with reference to FIG. 2. 
5 In detail, if the first trap tank 480 is filled with the first photoresist 440, and thus, the 

first lower photoresist sensor 540 and the first upper photoresist sensor 560 are in an ON state 
(photoresist detection), the first photoresist-blocking valve 600 is closed. If the first 
photoresist 440 is supplied from the first photoresist bottle 400 to the first trap tank 480, and 
thus, the first photoresist 440 is slightly present in the first photoresist bottle 400, when the 

10 first lower photoresist sensor is in an ON state and the first upper photoresist sensor 560 is in 
an OFF state, the first photoresist-blocking valve 600 is closed. 

On the other hand, if the first photoresist 440 is not detected by the first lower and 
upper photoresist sensors 540 and 560 (OFF state) as a result of consumption of the first 
photoresist 440 in the first photoresist bottle 400 during the supply of the first photoresist 440 

1 5 from the first photoresist bottle 400, an electrical signal from the first lower photoresist 
sensor 540 is transmitted to the bottle change valve 500 via the main controller, thereby 
connecting the bottle change valve 500 to the fourth photoresist supply line 640b. In this 
case, the first photoresist-blocking valve 600 of the first drain line 580 is preferably kept 
open. Therefore, the supply of the first photoresist 440 through the second photoresist supply 

20 line 460b is stopped. One skilled in the art will understand that the first photoresist bottle 400 
is replaced with a new one for successive semiconductor device fabrication. 

A photoresist supply scheme after the first photoresist 440 of the first photoresist 
bottle 400 is consumed will now be described in terms of the second photoresist bottle 420. 
First, nitrogen is introduced into the second photoresist bottle 420 via the second nitrogen 

25 supply line 425. The supplied nitrogen pressurizes the second photoresist 620 in the second 
photoresist bottle 420, as represented by arrows. Therefore, the third photoresist supply line 
640a and the second trap tank 660 are filled with the second photoresist 620. Then, the 
second photoresist is introduced into the photoresist pump 520 via the fourth photoresist 
supply line 640b and the bottle change valve 500. 

30 When the supply of the second photoresist 620 into the third photoresist supply line 

640a is begun, the second lower photoresist sensor 680 is in an ON state (detection of the 
second photoresist) and the second upper photoresist sensor 700 is in an OFF state (no 
detection of the second photoresist). In this case, the second photoresist-blocking valve 740 

Patent Application 8 Docket No. 9898-340 

Client No. SS-18601-US 



is opened, thereby releasing air contained in the third photoresist supply line 640a via the 
second drain line 720. 

If both of the second lower photoresist sensor 680 and the second upper photoresist 
sensor 700 are in an ON state as a result of continuous supply of the second photoresist 620 
5 into the third photoresist supply line 640a, the second photoresist-blocking valve 740 is 

closed. As a result, release of the second photoresist 620 through the second drain line 720 is 
prevented. That is, while the second photoresist 620 is supplied into the second trap tank 
660, the second photoresist-blocking valve 740 is opened to release air. After the second trap 
tank 660 is filled with the second photoresist 620, the second photoresist-blocking valve 740 
10 is closed to prevent loss of a large amount of the second photoresist 620 through the second 
drain line 720. 

Meanwhile, sensitivities of the first lower photoresist sensor 540, the first upper 
photoresist sensor 560, the second lower photoresist sensor 680, and the second upper 
photoresist sensor 700 may be decreased. In this case, the first photoresist 440 and the 
15 second photoresist 620 may undergo overflow through the first and second drain lines 580 
and 720, respectively. 

In this regard, when one of the first lower photoresist sensor 540 and the first upper 
photoresist sensor 560 is in an ON state, the first photoresist-blocking valve 600 is set to be 
closed after a predetermined period. Similarly, when one of the second lower photoresist 
20 sensor 680 and the second upper photoresist sensor 700 is in an ON state, the second 
photoresist-blocking valve 740 is set to be closed after a predetermined period. 

For example, when the first lower photoresist sensor 540 is in an ON state and the 
first upper photoresist sensor 560 is in an OFF state, the first photoresist-blocking valve 600 
is automatically closed after a predetermined period. Also, when the second lower 
25 photoresist sensor 680 is in an OFF state and the second upper photoresist sensor 700 is in an 
ON state, the second photoresist-blocking valve 740 is automatically closed after a 
predetermined period. 

Consequently, even though sensitivities of the first lower photoresist sensor 540, the 
first upper photoresist sensor 560, the second lower photoresist sensor 680, and the second 
30 upper photoresist sensor 700 are decreased, the loss of the first photoresist 440 and the 

second photoresist 620 through the first drain line 580 and the second drain line 720 can be 
prevented or substantially reduced. 

As is apparent from the above description, a photoresist supply apparatus according to 
an embodiment of the present invention can provide the following advantages. While a 
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photoresist is supplied into a trap tank, a photoresist-blocking valve is opened to release air. 
After the supply of the photoresist into the trap tank is completed, the photoresist-blocking 
valve is closed to prevent the loss of a large amount of the photoresist through a drain line. 

Furthermore, even though sensitivities of a lower photoresist sensor and an upper 
5 photoresist sensor installed near the trap tank decrease, the photoresist loss through the drain 
line can be prevented. 

While the invention has been particularly shown and described with reference 
to described embodiments thereof, it will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be made therein without departing from 
10 the spirit and scope of the invention. 
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